Functional recombinant human Legumain protein expression in Pichia pastoris to enable screening for Legumain small molecule inhibitors.
Legumain (LGMN) is a lysosomal protease that can specifically hydrolyze proteins after carboxyl-terminal asparagine residues. It has been reported that Legumain is highly expressed in many human tumors and promotes the migratory and invasive activity of cancer cells. Due to the limitation of an abundant and affordable source of endogenous active Legumain for further function studies, we produced the recombinant protein in Pichia pastoris. The pPICZα-LGMN expression plasmid was constructed and transformed into Pichia pastoris strain and positive recombinants were identified. Fermentation conditions were optimized and it was found that Legumain was most highly expressed under pH 6 culture conditions. In addition, the enzyme activity of the purified Legumain was tested using a fluorogenic substrate (Z-Ala-Ala-Asn-AMC) assay and the optimum pH for the autocatalytic activation of recombinant Legumain was very acidic at a pH value of 3. The recombinant protein was then used to screen a library of compounds and small molecule 1773 (Terramycin) was shown to effectively inhibit Legumain enzyme activity. These results indicate that the Pichia pastoris expression system can produce highly active recombinant Legumain protein allowing it to be used for High-throughput screening (HTS) applications.